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CLAIMS 



What is claimed is: 



1. Space transformer for a probe card assembly 
comprising : 

5 a space transformer substrate having a top sui^&ce, 

a bottom surface, a first plurality of terminals disposed^n the 
top surface, and a second plurality of terminals disposed on the 
bottom surface; and 

a first plurality of resilient contact structures 
10 mounted directly to the first plurality of terminals. 

2. Space transformer, according to /claim 1, further 
□ comprising: 

|~ tip structures mounted to ends $t the first plurality 

«p of resilient contact structures. 

-Jbsi 

1§3 3. Space transformer, ac/?5^dyig to claim 1, wherein: 

u the first plurality xajsyrBsilient contact structures 

g are composite interconnection elements. 



yy _ 

4. Space transformer/ according to claim 1, wherein: 



O the first plurality of resilient contact structures 

2tT^ are fabricated on a sacr^xicial substrate prior to mounting the 
first plurality of resilient contact structures directly to the 
first plurality of terminals. 

5. Space ^transformer, according to claim 1, further 
comprising : 

25 a second plurality of resilient contact structures 

mounted dinectly to the second plurality of terminals. 

Space transformer, according to claim 1, wherein: 
the second plurality of resilient contact structures 
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are composite interconnection elements. 

7. Space transformer, according to claim 1, wherein: 
the second plurality of resilient contact structured 

are fabricated on a sacrificial substrate prior to mounting/the 
second plurality of resilient contact structures directly tro the 
second plurality of terminals. / 

8. Probe Card Assembly, comprising: / 

a probe card having a top surface, a bottom surface 
and a plurality of contact terminals on the top surface thereof; 

an interposer having a top surface, if bottom surface, 
a first plurality of resilient contact structures extending from 
the bottom surface thereof and a second ^plurality of contact 
structures extending from the top surface thereof; and 

a space transformer having A top surface, a bottom 
surface, a plurality of contact pacfe disposed on the bottom 
surface thereof, and a third pQ^yi^lity of resilient contact 
structures extending from the tow surface thereof; 

wherein: / 

the first plurality of resilient contact structures 
effect a pressure connection with the contact terminals of the 
probe card; and / 

the second plurality of resilient contact structures 
effect a pressure connection with the contact pads of the space 
transformer. / 

9. Probe Oard Assembly, according to claim 8, wherein: 

the /chird plurality of resilient contact structures 
are mounted Vairectly to terminals on the top surface of the 
space transformer. 

10\ Probe Card Assembly, according to claim 8, wherein: 
/ the first plurality of resilient contact structures 
arer composite interconnection elements. 



11. Probe Card Assembly, according to claim 8, wherein: / 
the second plurality of resilient contact structures 

are composite interconnection elements. / 

12. Probe Card Assembly, according to claim 8, wherein: 
the third plurality of resilient contact Structures 

are composite interconnection elements. / 

13. Probe Card Assembly, according to cla&m 8, wherein: 
each one of the first plurality of ^resilient contact 

structures are at least two composite interconnection elements. 

14. Probe Card Assembly, according^ to claim 8, wherein: 
each one of the second plurality of resilient contact 

structures are at least two compositeAnterconnection elements. 

15. Probe Card Assembl^^^fccording to claim 8, further 
comprising : / 

a front mounting iplate made of a rigid material, 
having a top surface and a bottom surface, and disposed with its 
bottom surface against the top surface of the probe card; 

means for af lacing the front mounting plate to the top 
surface of the probe ycard; and 

means foryurging the space transformer against the top 
surface of the pr^be card. 

16. Pro&€ Card Assembly, according to claim 15, wherein: 
front mounting plate is made of stainless steel. 



17.X Probe Card Assembly, according to claim 15, wherein 
the meXris for urging the space transformer comprises: 
a mounting ring; and 

a plurality screws holding the mounting ring to the 
ront mounting plate with the space transformer captured 
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• 



therebetween. 



18. Probe Card Assembly, according to claim 17, where: 
the mounting ring is made of a springy material 

19. Probe Card Assembly, according to claim 17,/further 
5 comprising: 

a spacer ring disposed between the mounting ring and 
the top surface of the space transformer. 

20. Probe Card Assembly, according tov£laim 15, wherein 
the means for affixing the front mounting jsfl ate comprises: 

10 a rear mounting plate made of ayrigid material, having 

a top surface and a bottom surface, and disposed with its top 
O surface against the bottom surface ow the probe card; and 
J: a plurality of scre>re^| extending between the front 

£ mounting plate and the rear mcku^Klng plate, through the probe 

151 B card. 



21. Probe Card Assembly, according to claim 20, wherein: 
£3 the rear mounting plate is made of stainless steel. 

U\ / 

q 22. Probe Ca^a Assembly, according to 8, further 

P compr i s ing : 

2(i means 66r adjusting the planarity of the space 

transformer w^out changing the orientation of the probe card. 

23. P^obe Card Assembly, according to claim 22, wherein 
the means^for adjusting the planarity of the space transformer 
comprise - 

25 a^>lurality of -differential screws, each including an outer 

frential screw element an inner differential screw element, 
Ting upon the bottom surface of the space transformer. 
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24. Probe Card Assembly, according to claim 23, furthe; 
comprising: 

a plurality of pivot spheres disposed on ends o^f the 
inner differential screw elements 

25. Probe Card Assembly, according to claim 2^ further 
comprising : 

an actuator mounting plate disposed ben^&th the probe 

card; 

wherein : 

the differential screws are threaded into the actuator 
mounting plate, 

26. Probe Card Assembly, according to claim 22, wherein 
the means for adjusting the planarity of the space transformer 
comprises : 

a plurality of actuato#§, responsive to a computer, 
acting upon the bottom surface the space transformer. 

27. Probe Card Assembly, according to claim 8, wherein: 
the contact pads/are disposed at a first pitch on the 

bottom surface of the sparce transformer; 

the third plurality of resilient contact structures 
are disposed at a secjpnd pitch on the top surface of the space 
transformer; and 

the first pitch is greater than the second pitch. 

28. Probe Card Assembly, according to claim 8, wherein: 
thp first plurality of resilient contact structures 

are disposed at a first pitch on the bottom surface of the 
interpos^r; 

the second plurality of resilient contact structures 
are disposed at a second pitch on the top surface of the 
inte£poser ; and 
/ the first pitch is the same as the second pitch. 
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29. Probe Card Assembly, according to claim 8, wherein: J 
the contact pads are disposed at a first pitch on ttfe 

bottom surface of the space transformer; / 

the third plurality of resilient contact structures 
are disposed at a second pitch on the top surface of tiie space 
transformer; / 

the first plurality of resilient contac^ structures 
are disposed at the first pitch on the bottom surface of the 
interposer ; / 

the second plurality of resilient contact structures 
are disposed at the first pitch on the J^p surface of the 
interposer; and / 

the first pitch is greater than the second pitch. 

30. Probe Card kit, comprfisiW: 

a space transformer hawng a top surface, a bottom 
surface, a plurality of contact pads disposed on the bottom 
surface thereof, and a first/ plurality of resilient contact 
structures extending from t^e top surface thereof, said space 
transformer adapted in user for tips of the first plurality of 
resilient contact structures making pressure contacts with a 
plurality of contact a?reas on a semiconductor wafer; and 

an interposer having a top surface, a bottom surface, 
a second plurality of resilient contact structures extending 
from the top surface thereof, said interposer adapted in use for 
tips of the second plurality of resilient contact structures 
.making pressure connections with the plurality of contact pads 
on the bottom surface of the space transformer, the interposer 
having a ythird plurality of contact structures extending from 
the bottom surface thereof, said interposer adapted in use for 
tips yof the third plurality of resilient contact structures 
mak^ig pressure connections with a plurality of terminals on a 
rabe card. 
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31. Probe Card Kit, according to claim 30, wherein:/ 
the contact pads are disposed at a first pitclVon the 

bottom surface of the space transformer; / 

the first plurality of resilient contact ^structures 
are disposed at a second pitch on the top surface pt the space 
transformer; and / 

the first pitch is greater than the second pitch. 

32. Probe Card Kit, according to claitjff 30, wherein: 

the third plurality of resilient contact structures 
are disposed at a first pitch on the iDottom surface of the 
interposer; / 

the second plurality of resalient contact structures 
are disposed at a second pitch on the top surface of the 
interposer; and ✓ — j / 

the first pitch is \y>^same as the second pitch . 

33. Probe Card Assembly^ according to claim 30, wherein: 
the contact pads ^ire disposed at a first pitch on the 

bottom surface of the spa/e transformer; 

the first plurality of resilient contact structures 
are disposed at a second pitch on the top surface of the space 
transformer; / 

the thirdr plurality of resilient contact structures 
are disposed at tfhe first pitch on the bottom surface of the 
interposer; / 

the ysecond plurality of resilient contact structures 
.are disposedr at the first pitch on the top surface of the 
interposer/^ and 

/the, first pitch is greater than the second pitch. 

3^. Method of planarizing tips of probes on an interposer 
assembly, comprising : 

/ providing a support substrate having a top surface, 

bottom surface, and a plurality of probe elements extending 
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from the top surface, each probe element having a tip at an 
distal from the top surface of the support substrate; 

mounting the support substrate on a probe careT having 
a top surface, the bottom surface of the suppor^^ substrate 
opposing the top surface of the probe card,>"said support 
substrate having an orientation, said probp/*^ card having an 
orientation; and 

adjusting the orientation of/the support substrate 
without altering the orientation of/xhe probe card, so as to 
planarize the tips of the prpfe^ events 

35. Resilient contactylstructure comprising: 

a composite interconnection element having an end; 

and 

a pre-f a^icated tip structure joined to the end of 
the composite interconnection element. 



36. ^/Resilient contact structure, according to claim 35, 
where: 

the resilient contact structure is a probe element 
Sunted to a space transformer. 



37. Method of fabricating tip structures for ends of 
'contact structures, comprising: 

depositing at \least one layer of at least one 
conductive material on a surfaVe of a silicon wafer; 

depositing a lay^r\of jnasking material atop the at 
. least one conductive layer; 

patterning opening^ in the masking material; 
depositing at leasrt: one layer of at least one 
conductive material into the openings; and 
^^*?«moving the masking n\aterial. 

^sU/ 38. Metiod, according to claim 37, further comprising: 
\ depositing a joining material on the at least one 



\ 
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layer of at least one conductive material previously deposited 
in the openings. 



39. Method, accorydMg to claim 38, further comprising: 

joining the ( /tip^s true tures to ends of contact 
structures . 

Method, according to claim 39, wherein: 
the contact structures are resilient contact 



'40 ; 
structure 



41. Method, according to claim 39, wherein: 
the /contact structures are composite interconnection 

elements . 

42. Method, according to claim 39, wherein; 
the contact structures are resilient contact 

structures disposed atop a space transformer of a probe card 
assembly. 
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